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(54) ELASTIC ELECTRIC CONTACT 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an elastic electric contact in 
which a service life can be prolonged and an electric connection is 
surely enabled. 



SOLUTION: An elastic electric contact 1 is composed of an elastic 
member 2 and a conductive film 3. Concretely, the elastic member 2 is 
formed by forming silicon into a semi-spherical shape, and the band-like 
conductive film 3 is stuck from the top end face 20 of the elastic 
member 2 along with its side face 21. The conductive film 3 is composed 
of a head 30, a body 31 and an extended part 32 integrally formed from 
titanium and palladium. Then, the head 30 is formed from a lower layer 
30a and a gold plating upper layer 30b. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Elastic electric contact characterized by what it has an edge in the apical surface of the elastic 
member of an abbreviation semi-sphere configuration, and this elastic member, and results [ from this apical 
surface ] in the base side of an elastic member along the front face of an elastic member, and the band-like 
conductive film which extended to the method of outside [ base ] is provided for. 

[Claim 2] Elastic electric contact characterized by what the thickness of the edge of the above-mentioned 
conductive film was set up for by 10 times [ 1 time to ] the thickness of other parts in elastic electric contact 
according to claim 1. 

[Claim 3] Elastic electric contact characterized by what meat omission of the base of the above-mentioned 
elastic member was performed, and the centrum was formed in the base concerned for in elastic electric contact 
according to claim 1 or 2. 

[Claim 4] Elastic electric contact characterized by what the above-mentioned elastic member was formed for by 
silicone rubber in elastic electric contact according to claim 1 to 3. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of elastic electric contact which can be used for a 
semi-conductor substrate, the circuit board, INTAPOZA, an IC socket, a bare chip checking socket, etc. 
[0002] 

[Description of the Prior Art] Conventionally, there is a technique given in JP,61~259548,A as this kind of elastic 
electric contact. Drawing 16 is the fragmentary sectional view showing this Prior art. In drawing 16 , signs 
201,202,203 are a semi-conductor substrate, aluminum wiring, and an insulating layer, respectively, and elastic 
electric contact 210 is electrically connected to the aluminum wiring 202 of the semi-conductor substrate 201. 
Elastic electric contact 210 consists of a barrier layer 211 which vapor-deposited and formed aluminum and 
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nickel in the aluminum wiring 202 with vacuum evaporation technique, an elastic member 212 which piled silicone 
rubber in the abbreviation semi-sphere type by screen-stencil, and formed it on the barrier layer 21 1, and a 
conductive layer 213 as conductive film which gold-plated uniform thickness and was formed in all the front 
faces of an elastic member 212. 

[0003] He is trying to plan positive electrical connection of elastic electric contact 210 and a land 221 with the 
elasticity of an elastic member 212 by making the semi-conductor substrate 201 and a glass substrate 220 
approach, and pressing either the semi-conductor substrate 201 or the glass substrate 220 to the other side by 
this configuration, where elastic electric contact 210 and a land 221 are contacted. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in above-mentioned 
conventional elastic electric contact 210. First, since the conductive layer 213 has covered all the front faces of 
an elastic member 212, a crack occurs in a conductive layer 213 and it is easy to wake up a faulty connection. 
That is, when elastic electric contact 210 is pressed on a land 221, positive electrical installation of elastic 
electric contact 210 and a land 221 is planned because a conductive layer 213 follows and deforms into an 
elastic member 212. however, the elastic modulus of a conductive layer 213 — modulus ratio **** of an elastic 
member 212 — it is remarkably small, and since it moreover has structure in which the conductive layer 213 
covered all the front faces of an elastic member 212, at the time of press of elastic electric contact 210, a 
conductive layer 213 may follow, and may not deform into an elastic member 212, but a crack etc. may be 
generated. A conductive layer 213 is worn out and elastic electric contact 210 stops next becoming useful for a 
short period of time. That is, although the semi-conductor substrate 201 is lowered to a perpendicular direction 
V and elastic electric contact 210 is contacted to a land 221, the semi-conductor substrate 201 moves to a 
horizontal direction H slightly after contact to elastic electric contact 210 and a land 221 actually. For this 
reason, contact partial 213a which is a part for the point of elastic electric contact 210 will be worn out by 
friction with a land 221. Since a conductive layer 213 is thin gold plate of uniform thickness at this time, contact 
partial 213a of a conductive layer 213 will be worn out by the fricative repeat for a short period of time. 
Consequently, there is a possibility that an elastic member 212 may become unreserved and elastic electric 
contact 210 may become unusable by contact partial 213a for a short period of time. 

[0005] It was made in order that this invention might solve the technical problem mentioned above, and it aims at 
offering elastic electric contact in which protraction of a life and positive electrical installation are possible. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, elastic electric 
contact concerning invention of claim 1 has an edge in the apical surface of the elastic member of an 
abbreviation semi-sphere configuration, and this elastic member, and resulted [ from this apical surface ] in the 
base side of an elastic member along the front face of an elastic member, and was considered as the band-like 
conductive film which extended to the method of outside [ base ], and the configuration to provide. By this 
configuration, where the conductive film of elastic electric contact is connected to electrodes, such as a semi- 
conductor substrate, if the base side of an elastic member contacts the point of installation and elastic electric 
contact to a semi-conductor substrate at the land of the circuit board etc., the edge of the conductive film will 
contact a land, and electrical installation of the circuit board and a semi-conductor substrate is planned. Since 
the conductive film is formed in band-like and has not covered the whole elastic member surface although the 
elastic member of elastic electric contact deforms if a semi-conductor substrate is pressed to a circuit board 
side, the conductive film follows and deforms into an elastic member. 

[0007] Furthermore, invention of claim 2 is considered as the configuration which set up the thickness of the 
edge of the conductive film by 10 times [ 1 time to ] the thickness of other parts in elastic electric contact 
according to claim 1. The prolonged activity corresponding to the thickness of an edge by the time it wears out 
the edge of the conductive film of elastic electric contact thoroughly by friction with the land of the circuit board 
etc. and an elastic member is exposed with this configuration is possible. 

[0008] It has considered as the configuration which invention of claim 3 performed meat omission of the base of 
an elastic member in elastic electric contact according to claim 1 or 2, and formed the centrum in the base 
concerned especially. From that of this configuration, flexibility arises in the base side of an elastic member. 
[0009] By the way, although the construction material of an elastic member and the conductive film is arbitrary, 
invention of claim 4 is considered as the configuration which formed the elastic member by silicone rubber in 
elastic electric contact according to claim 1 to 3 as the good example. 
[0010] 
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[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with 
reference to a drawing. 

(1 st operation gestalt) Drawing 1 is the perspective view showing elastic electric contact concerning the 1 st 
operation gestalt of this invention, and drawing 2 is the view A-A sectional view of drawing 1 . As shown in 
drawing, elastic electric contact 1 is equipped with an elastic member 2 and the conductive film 3, and becomes. 
[0011] An elastic member 2 is what formed silicon in the semi-sphere configuration as the mold, and it adheres 
to the band-like conductive film 3 along the side face 21 from the apical surface 20. 

[0012] The conductive film 3 consists of a head 30 (edge), a drum section 31, and the extension section 32, and 
lower layer 30a, the drum section 31, and the extension section 32 of a head 30 are formed in one of titanium 
and palladium. 

[0013] It adheres the circle configuration to lower layer 30a of a head 30 on the apical surface 20 of nothing and 
an elastic member 2. And the laminating of the up layer 30b of isomorphism is carried out on this lower layer 30a. 
Besides, member 30b is formed of gold plate, and constitutes the head 30 with lower layer 30a. 
[0014] The drum section 31 of the conductive film 3 is in the condition pulled out from nothing and lower layer 
30a in band-like, and has reached the base 22 along the side face 21 of an elastic member 2. The extension 
section 32 is in the condition pulled out from the above-mentioned drum section 31, and only predetermined die 
length has extended to the way outside the elastic member 2. And only the thickness of upper part [ thickness / 
of the drum section 31 of others / thickness / of a head 30 / or the extension section 32 ] layer 30b is thick. 
With this operation gestalt, thickness T of a head 30 was set up the twice of thickness t of a drum section 31 
(extension section 32). 

[0015] Next, the manufacture approach of elastic electric contact 1 of this operation gestalt is explained. Elastic 
electric contact 1 is manufactured through an elastic member formation process, a following conductive film 
formation process, and a following thickening process. Drawing 3 , drawing 4 , and drawing 5 are order process 
drawings showing an elastic member formation process, a conductive film formation process, and a thickening 
process, respectively. 

[0016] First, in an elastic member formation process, as shown in (a) of drawing 3 , the mold 100 which has hole 
100a of a semi-sphere configuration is prepared, and as shown in (b) of this drawing, a release agent 101 is 
applied to the front face of a mold 100. And after a release agent 101 dries, it is filled up with silicon 2' in hole 
100a of a mold 100, and as shown in (c) of this drawing, as shown in (d) of this drawing, the insulating film 102 is 
stuck so that silicon 2' may be covered. After silicon 2"s solidifying and forming the elastic member 2 of a semi- 
sphere configuration after an appropriate time, an elastic member formation process is ended by exfoliating the 
insulating film 102 which the elastic member 2 fixed from a mold 100. 

[0017] Next, in a conductive film formation process, as shown in (a) of drawing 4 , a shadow mask 103 is 
arranged on the elastic member 2 which fixed on the insulating film 102. (b) of drawing 4 R> 4 is the top view 
seen from the upper part of this drawing (a). As shown in this drawing, the hole 104 of the shape of a matchstick 
with round shape hole 104a and band-like hole 104b in a shadow mask 103 is drilled. Therefore, through a hole 
104, by vapor-depositing titanium and palladium, as shown in (c) of drawing 4 , the conductive film 3 is formed on 
an elastic member 2. As shown in (d) of drawing 4 , lower layer 30a of the conductive film 3 is formed by the 
apical surface of an elastic member 2, and, specifically, a drum section 31 is formed by the side face of an elastic 
member 2. And the extension section 32 is formed on the insulating film 102, and a conductive film formation 
process is completed. 

[0018] Finally, as a thickening process is shown in (a) of drawing 5 , and an elastic member 2 and the conductive 
film 3 are covered, a photoresist 105 is applied on the insulating film 102. And lower layer 30a of the conductive 
film 3 and a corresponding part are etched, and hole 105a is formed in (b) of this drawing so that it may be 
shown, (c) of drawing 5 is the top view seen from the upper part of (b) of this drawing. As shown in this drawing, 
hole 105a is set up lower layer 30a and in the shape of isomorphism. As shown in the top view (e) seen from (d) 
of this drawing, and the upper part of this drawing after an appropriate time, manual gold plate is performed 
through hole 105a of a photoresist 105, and a thickening process is ended by making up layer 30b adhere on 
lower layer 30a. 

[0019] As mentioned above, after carrying out sequential execution of an elastic member formation process, a 
conductive film formation process, and the thickening process, as shown in (a) of drawing 6 , and (b) by removing 
a photoresist 105 at the last, elastic electric contact 1 which appeared on the insulating film 102 can be 
obtained. 

[0020] Next, the example of an activity of the above-mentioned connector 1 is explained. Drawing 7 is the 
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sectional view showing the example which used elastic electric contact 1 for INTAPOZA. This INTAPOZA 110 
has structure which installation and these elastic electric contact 1-1 were minded for elastic electric contact 1 
(1-1, 1-2) of a couple, it minded [ of the insulating film 102 ] through hole 102a of the insulating film 102 for 1-2, 
and was electrically open for free passage. That is t two or more through hole 102a in which the medial surface 
adhered to copper foil 102b is prepared in the predetermined part of the insulating film 102. And elastic electric 
contact 1-1 of a couple and 1-2 will be arranged in both sides by each through hole 102a soon, and the 
extension section 32 of each elastic electric contact 1 is electrically connected with copper foil 102b at it. 
[0021] Drawing 8 is the sectional view showing the example which used INTAPOZA 110, in order to connect IC 
chip and the burn-in socket as a semi-conductor substrate. In drawing 8 , a sign 111 is IC chip and a sign 112 is 
a burn-in socket If INTAPOZA 110 is contained in the burn-in socket 112 as shown in drawing, elastic electric 
contact 1-2 of the INTAPOZA 110 bottom will contact land 112a of the burn-in socket 112. And if the IC chip 
111 is laid on INTAPOZA 110, elastic electric contact 1-1 of an INTAPOZA 110 upside will contact electrode 
1 1 1a of the IC chip 111. If the IC chip 1 1 1 and the burn-in socket 1 1 2 are illustrated, twisted and stopped in this 
condition and it pinches by means of a spring etc., the IC chip 111 will descend and INTAPOZA 110 will be 
pressed. Since elastic electric contact 1-1 and 1-2 are compressed into an INTAPOZA 110 side by this to be 
shown in drawing 9 , according to the elastic force of the elastic member 2 of each elastic electric contact 1-1 
(1-2), up layer 30b of the conductive film 3 of elastic electric contact 1-1 carries out a pressure welding to 
electrode 111a of the IC chip 111, and up layer 30b of elastic electric contact 1-2 carries out a pressure welding 
to land 112a of the burn-in socket 112. Consequently, electrode 111a and land 112a are open for free passage 
through copper foil 102b of elastic electric contact 1-1, the conductive film 3 of 1-2, and the insulating film 102, 
and the IC chip 111 and the burn-in socket 112 will connect electrically through INTAPOZA 110. 
[0022] By the way, if the IC chip 1 1 1 descends, while the head 30 of the conductive film 3 of elastic electric 
contact 1-1 will be caudad pressed by electrode 111a, the head 30 of the conductive film 3 of elastic electric 
contact 1-2 is pressed up by land 112a. Since the conductive film 3 of elastic electric contact 1 has not covered 
the whole surface of an elastic member 2 at this time, it will follow and bend in deformation of an elastic member 
2. That is, for example, supposing the conductive film 3 has covered the whole surface of an elastic member 2, 
the cross section of the conductive film 3 will become a configuration like an arch-like ends supporting beam, as 
shown in drawing 10 . For this reason, when the big lower part force F works, there is a possibility that the 
conductive film 3 may avoid and a crack may arise according to the hauling force by component-of-a-force 
Ftheta and Ftheta' of a tangential direction. On the other hand, since that cross section is carrying out a 
configuration like a half-arch-like cantilever as shown in drawing 1 1 , if the big lower part force F works, the 
hauling force by component-of-a-force Ftheta of that tangential direction will not be committed, but the 
conductive film 3 will only be caudad bent by the conductive film 3 of this operation gestalt. Thus, according to 
elastic electric contact 1 of this operation gestalt, since a crack does not arise on the conductive film 3 at the 
time of the press to elastic electric contact 1, the positive electrical installation by elastic electric contact 1 is 
possible. 

[0023] Moreover, if the desorption to the burn-in socket 112 of the IC chip 1 1 1 is repeated, by the time it will 
wear most heads 30 out since thickness T of a head 30 is set up the twice of thickness t of a drum section 31 
(extension section 32) as mentioned above although the head 30 of the conductive film 3 is worn out by friction 
of electrode 111a or land 112a and the point of an elastic member 2 will be exposed, the repeat of attachment 
and detachment of the count of considerable is required. Therefore, the life of this elastic electric contact 1 can 
be said to be very long compared with the life of above-mentioned conventional elastic electric contact 210. 
[0024] (2nd operation gestalt) Drawing 1 2 is the perspective view showing elastic electric contact concerning the 
2nd operation gestalt of this invention, and drawing 13 is the view B~B sectional view of drawing 12 . As elastic 
electric contact Y of this operation gestalt is shown in drawing, it differs from the operation gestalt of the above 
1st in that it has centrum 22a which carried out ****** of the base 22 of an elastic member 2 meat omission, 
and formed it. To the height of ****** of an elastic member 2, it cuts, ****** of base 22 base of an elastic 
member 2 is lacked, as shown in drawing 13 , and, specifically, centrum 22a is formed so that clearly from 
drawing 14 which shows the rear face of elastic electric contact 1\ Thus, according to elastic electric contact 1' 
of this operation gestalt, since it has centrum 22a in the base 22 of an elastic member 2, according to the 
magnitude of centrum 22a, flexibility will increase to an elastic member 2. 

[0025] An example of the process about elastic electric contact V of this operation gestalt is explained to the 
last. Although elastic electric contact 1' of this operation gestalt is also manufactured through the elastic 
member formation process and the conductive film formation process which were shown in drawing 3 thru/or 
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drawing 5 , and a thickening process, the device has developed in the elastic member formation process. That is, 
as shown in (a) of drawing 15 , while being filled up with silicon 2' in hole 100a of a mold 100, the insulating film 
102 with centrum 22a and photoresist 102c of isomorphism is stuck. Under the present circumstances, the 
insulating film 102 is stuck on a mold 100 so that photoresist 102c may enter in hole 100a of a mold 100. after 
an appropriate time — conductivity — the film — a formation process — thickening — a process — pass — 
drawing 15 — ( — b — ) — being shown — as — an elastic member — two — conductivity — the film — three 
— a photoresist — 102 — c — having had — elasticity — electric contact — one — 1 — manufacturing — 
although — this — a condition — **** — a photoresist — 102 — c — remaining — **** — since — this — a 
photoresist — 102 — c — removing — things — drawing — 1515 — ( — c — ) — being shown — as — a 
centrum — 22 — a — having had — elasticity — electric contact — one — ' — it can manufacture . Since 
other configurations and the operation effectiveness are the same as the operation gestalt of the above 1st, the 
publication is omitted. 

[0026] In addition, this invention is not limited to the above-mentioned operation gestalt, and various 
deformation and modification are possible for it within the limits of the summary of invention. For example, with 
the above-mentioned operation gestalt, although silicon was used as an elastic member 2, an elastic member 2 
may be formed using urethane, rubber, etc. which have elasticity. Moreover, in the above-mentioned operation 
gestalt, although raw materials, such as lower layer 30a of the conductive film 3, were formed by titanium and 
palladium, it can also form with nickel or aluminum. Moreover, although ****** of up layer 30b was considered as 
gold plate with the above-mentioned operation gestalt, as long as it is not only this but a high conductivity metal, 
what kind of raw material is sufficient. Moreover, although the head 30 of the conductive film 3 was circularly set 
up with the above-mentioned operation gestalt, it is not the semantics limited to this. The polygon of a hexagon 
etc. is included in the configuration of a head 30. Moreover, with the above-mentioned operation gestalt, 
although thickness T of a head 30 was set up the twice of thickness t of a drum section 31 (extension section 
32), not the semantics limited to this but thickness T of a head 30 can be set as the value between one to 10 
times of thickness t of drum section 31 grade. Moreover, although titanium and palladium were vapor-deposited 
and the conductive film 3 was formed on the elastic member 2 through the hole 104 of a shadow mask 103 in the 
conductive film formation process with the operation gestalt of the above 1st, sputtering of titanium and the 
palladium can be carried out, and the conductive film 3 can also be formed on an elastic member 2. Moreover, 
although it cut and lacked to the height of ****** of an elastic member 2 and centrum 22a was formed with the 
operation gestalt of the above 2nd, the magnitude and the configuration of this centrum 22a are arbitrary. 
According to the degree of the flexibility desired to an elastic member 2, setting out of various magnitude or a 
configuration is possible. 
[0027] 

[Effect of the Invention] Since according to this invention the conductive film of elastic electric contact follows 

deformation of an elastic member and deforms as explained in detail above, the crack of the conductive film does 

not arise and there is outstanding effectiveness that the soundness of electrical installation improves. 

[0028] Moreover, reinforcement of elastic electric contact can be attained by setting up the conductive 

thickness of the edge of elastic electric contact by 10 times [ 1 time to ] the thickness of other parts. 

[0029] Furthermore, the flexibility of whole elastic electric contact can be raised by performing meat omission of 

the base of an elastic member. 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing elastic electric contact concerning the 1st operation gestalt of 
this invention. 

[Drawing 2] It is the view A-A sectional view of drawing 1 . 

[Drawing 3] It is order process drawing showing an elastic member formation process. 
[Drawing 4] It is order process drawing showing more conductive #*#*****. 
[Drawing 5] It is order process drawing showing a thickening process. 

[Drawing 6] It is the sectional view showing elastic electric contact which appeared on the insulating film. 
[Drawing 7] It is the sectional view showing the example which used elastic electric contact for INTAPOZA. 
[Drawing 8] It is the sectional view showing the example of an activity of INTAPOZA. 

[Drawing 9] It is the sectional view showing the condition that IC chip and the burn-in socket connected 
electrically through INTAPOZA. 

[Drawing 10] It is a mimetic diagram for explaining the crack phenomenon of the conductive film. 
[Drawing 11] It is the mimetic diagram showing an operation of the conductive film of this operation gestalt. 
[Drawing 12] It is the perspective view showing elastic electric contact concerning the 2nd operation gestalt of 
this invention. 

[Drawing 13] It is the view B-B sectional view of drawing 12 . 

[Drawing 14] It is the top view showing the rear face of electric contact. 

[Drawing 15] It is process drawing showing the manufacture approach of elastic electric contact concerning the 
2nd operation gestalt 

[Drawing 16] It is the fragmentary sectional view showing a Prior art. 
[Description of Notations] 

1 — Elastic electric contact 2 — Elastic member 3 — Conductive film 20 — Apical surface 21 — Side face 22 
— Base 22a — Centrum 30 — Head 30a — Lower layer 30b — Up layer 31 — Drum section 32 — Extension 
section. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 10] 




[Drawing 11] 




[Drawing 3] 
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[Drawing 6] 
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[Drawing 12] 
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[Drawing 13] 
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mmm<omm] 

[If #39 2 ] 8f 3}0H 1 ;cgBtt<D»tt«m«*Cc*jt> 
c i SWttfttMfeflL 

[M 3 ] mat* i c 2 5cE*©#tt* 

[tfi^4 ] 1 tei^Lif*3B3©^-r*i^«:ia 

[»?H©i¥«eaiftiH] 

[0 00 1 ] 

jS<D«JS -5 £> <D r *> & „ 
[0 00 2] 

BiHS 6 1 - 2 5 9 54 8 -^ffiiSCD&SBjtf&a. El 1 6 

*sir>T, ##2 0i, 2 0 2, 203&*, -en-eft^^ 

<*S«, *ft*Mrc*9, ^ftSf2 0 1 

<OT)\^%Wm2 0 2^C»ttlMg^2 i o^«Mn«cs 

;u*JtS5K»i66cj:orT^5iB«2 o 2ic?mL'C& 
js8u/c^ 2 ni, 2 1 i±*c^»j 

3 > dT A £ X # U - > EPfiRJ fC cfc 9 Bg^SSS; 6C S o T 
UdKW2 1 24, SOTfe6M*2 1 2 0£*ffl«c— « 
S ©^ * * * Jfli U r U ZcHS^ttM t U T <D3» 
112 1 3£"tMfJ3E3*TCl>5. 
[0 00 3 ] a»;frSfliJSWC J: 0 , *s*»«E2 0 1 i # 
7Xli2 2 0 i^fffit^ JWt«S®*2 10i7 
> F 2 2 1 i*««S-&fcttt»T?. *^*SK2 0 1 X 
ti^^xSffi2 2 0©— **ft*ffJCCffff-r&C 
0, »tt«W2 1 2€Di¥1SCCj:or, »tt*»«-^2 1 

[0 004] 
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£<, *T, S»*JB-2 1 3 3&s»ttBWt2 1 2<D£3lfla*« 

ft*«acU»l^ Wf9»»SL*2 1 0«T7>K2 

2 liCcJfffiU/c^^Cc, mmM2 1 3#5JM£SPtt2 1 

2 ccitse u r^-r ^ct^ 210^7 

>F2 2 1 t©«Bltt«Si«J««^H6tiS ffl 
WS2 1 3<DWtt**s»tta*f 2 1 2 0»tt*tt^T 
*L<>hS<. 2*HJg2 1 3»ttSW2 1 2 

10 2 1 o<DWJ±mt. mmm2 1 3*saiteSM#2 1 2cc*& 

fc. iii2 1 3 3&sB^LTWtt«»S.*2 1 0*#SJ« 
H^«^Wcar6tt< tt* B HJ%, **#S«2 0 1 £ 
SfcfrfaViCTtfT, WttMMS*2 1047>F22 

> F 2 2 1 £<D«fcM&CC, ^{*S«2 0 1 3&J«3&>tC7k 
¥^HCC^ttTS. Z(Dtc&), Sftt«SU&£2 1 0<D 
^gP^*^«ft!lsSI5^2 13a^7>F2 2 1 <LCDJ? 

20 3#— m<Dm$<Dm\<*&j **t*s©t, bis©***) 

igU^cj:^r^ffip H ir'^mil2 1 3©1fMa55>2 l 3 a 
*W*LrL*5. CCDfe*. ^ftfeSP»2 1 3aT'5#14 
W2 1 2 3&Sf^*UlU«:3tc»3 . ?*tt«a«^2 1 Offim 

[0 0 0 5 ] Z<D^m£±Ml>tcmm*M&?2>tctb(<c 
[0 00 6] 

»*i±BS3w»!Kccji5jet $ ft . »tta»tii*H^ t ^ a 

[0 0 0 7] $ 6tC, f»5}<lM2 <0»I8«, IS*^ 1 6CE 
50 CDffiffl^aI«B-eA^ 0 
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[0008] ^c. m?m3<Dmmz. m^mistcte 
[0009] tczx\ &mm±mm!&m<Dwmm 

[0010] 

[«w©*aii©»«i] err, z(o§m<DmM<mmcr> 
(n i <dssi«i2js> ei i tt, i (omm^m 

m& i !Wt«W2 tmw&ms *«*.t**. 

[0011] 5W48Btt2«, ^y=i>**StJI5ttK:aii 

[0 0 12]*«ttR3tt, 91353 0 (NW) iW3 

1 i^mSP3 2icfc0^c0, 3ISP3 0CDT^H3 0 a <L 
PSI5 3 1 i^W§P3 2 *£>Rtf^ J: 

[ 0 0 1 3 ] 3ISP3 0 <DTUm 3 0 a tt, Rfl£K£& 

Ur. COTS8B3 0 a©±tC|p|0©±aCH3 0 b^S 
■ SJTTTO*. CO±SPH3 0 y+tCcfcO^sS 
SntfcO, TSBJB3 0aiitR:fflSP3 0*«fiSUr^ 
£ Q 

[0 0 14] ®mttK3CDIM§P3 lit SHfrfcttU T 
B5fll3 0a*>65[*W3*ifettJB"C. WttSBW 2 ©IBJffi 

2 ltC»r>T*«2 2 tcm->X l>2> 0 1*33 2^ ± 

IBJPJSP3 i^63i*Hj3ftfctt»r, w&mt2<D9trti 
ccBfJEftS^EtBSh-ci^. fur, HI3B3 0©J¥ 
Sj&*»©IBSB3 l*>IIHi«3 2<DJ?S £9 fcJbSWf 3 0 

[0 0 15]»C, C<D||J^l»<D»tt«»a^ 1 ©S? 
@2^ 0 H3. B4, H5», »ttSPfst»0EXa. * 

[ooi6] £-r. anttaswjK/iJExgtcfci^ti, is 3 

CD ( a ) J^tJ:^ CC, ^fiRJFJttCDT^ 1 0 0 a SWTS 

si oosfflii, (sua© (b) ^tj:^^, gt^gi) 

1 0 1 £3^ 1 0 0©3tffitc*&frT£o fit, 8i§S5U 1 

o l^iiw^c, mrno (c) tc^-ri^cc, 
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n>2' ^Ml 0 0<D7\1 0 0 aftCC3te*0. HI0© 
(d) CC^Tcfc^fe, ttUft? .JUA 1 02*^'J3> 
2' 4:55 cfc^JCttOftW^ ^U=i>2' 

8BW2 3&s@#U/c«5»^ y ;UA 1 0 2 Sr32 1 0 0^6iHJ 

[0017] #cc, *«tt«jgfl5xaw:*sc»rtt t 04 

© ( a ) iCTKf <fc 5 CC, $6M^ ^ JUA 1 0 2 CC@gU/c 
W14^2©±{C2x + F«?^f 10 3£12^T£ 0 Bl 
10 4© (b) «, IHHI (a) ©±^^61/c¥lHf* 
£ e C©0CC^Tcfc5K:, + F*)7X^ 1 0 3«PHg 
TL 1 0 4 a cb^tKFL 104bi Hl/c7 * *»tK©?L 
1 0 4^3titl^ B fct, ?L1 04^/rlt, 
f ^ >R^^ 7 A^rlf f 6 C i -C, 04© (c) 
JCtSTJ:5«C % S^ttI3»ttW2±JCgI^n 
3„ Jft(*WCCtt % HI4© (d) K^TJ^C. ^mtt^ 
3 ©T3P® 3 0a #5*tt8l»* 2 CD^SffiCClSM^ ft, M 
SP3 l3^»ttSB«2©ffliMCC«ai3ii4 iI ^U, 

§P3 2i>mmy ^^a i o 2±tc^$nr t zguittjg 

20 »«X»#*TTS. 

[0018] *aec, If/SXgtCfc^Tii, g[5<D 

(a) CCmTi:^^, 5it^PM2^^m , ej^3^^ 

2±JC^T* B *L/r, fHlUcD (b) CC^T<fc5^C v 

2»SttK3(DTSP»3 0 a tttfcTZ>mi>ZJ* y 

Or, ?L1 0 5 a^Mte. 0 5© (c ) tt, f^0CD 

(b) ©l»61/c?Wt^^ 0 CCD0tC7^T<fcO 
tc. ?L1 0 5 att, T35®3 0 a iplff^C^^nt 
1^4. U^-Sfi, f^0CD (d) S^CCDHCD±^6S 

30 /c^F®gI ( e ) CC^-f <fc ^ CC, 7 * V \sV>7, Y 1 0 5 <D 
?L10 5a^ L^&S y +^tfC\ ±^PB 30b^T 
mm 3 0 a ±(C#^ #/«X«fcH*T"S- 

4 a 

[0019] ifSCD^^Jc, »ttaUW»J5SXB. 
■DBJ5KDS. »«XSI*JII^3lfTUtea, *»«:, 
h Ui^X h 1 0 5*»iTSCir, 06© (a) Rt>' 
(b) tC^fcfc^tc, Ifeg7^l/Al 0 2±(cKo/c5S 

[0 0 2 0 ]^ _bIB^^^^ 1©{^^JCCOO^T|^ 

40 a^-r £<> 0 7 » . s*ttm»«* i * >r > - if 
fflUfc«*strKfflHr**. c©-f>^-sP— y i 1 

0 — swowtt««««s i ( i - i , i - 2 > zmm 
7<f^io2(D»K^wi cne>0»si^ 
«si - i . i -2^mmy ^ jua i o 2o^jl— 

1 0 2 a*^C/r«»ffJCCjlilOfc»JB*ca^T(r»*. 

■r&*>^; o 2 bWt^n-^j^^ 

-ju l 0 2 a*S3B»r7 ^ ;ua l o 2<OBf3EIBBf«:l!KRK 
M6ntL^ 0 fit, S^H^-JH 02aCCifiS 
SMCC, — *t<D5!H4«««* 1 - 1 , 1-2 WBZ&$ 
so n, &Wt£*ftl«£ 1 ©SSaSP 3 2 ^ffllS I 0 2 b 4 « 
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[0 02 1] H8B. #mi*m&tL-C<D I C*v7'k 

-c, i i i # i c * * ^r* D, ftf i 12 

if 1 1 0£^'-W>V^ h 1 1 2FtyciRJfrf £<h, 
-f > # - #-tf 1 10 <DTMow&n$m& 1 - 2 

->^>V^T7hl 12©7>F112a <L®ftIrrS 0 
^OT, I C?v7'l 1 1 Ifl i o<d± 

tctSB-T Si. > * - # -If 1 10 ©±«JCD»tt«M 

jg^ i - i # i c i 1 1 <omm 1 1 i accswrr 

Z> 0 C<DtKMX\ ICf 77'1 1 1 >V try 

h 1 1 2 i I ^cl^li a'^ ^ iT^t 6 i , 1 

1 l^TTIir^>^-^f 1 10£flffi 

-l. i -2*w>*-#— if i i owjccflatssti*© 

T\ 1-1 ( 1 - 2 ) <D»ttSW*2CDW 

feft *C <fc o X . 3*1£C£lffi £ 1 " 1 <D3MWUi 3 CD±^5 
1 3 0 b ^ 1 C f 7 7' 1 1 1 <D«ffi 111a KIESL/, 
»te**8eJ§l -2<P±3BJB3 0 b#^-W>V^? 
h 1 1 2<D^> Fl 12 aSCjiJgT^o C M® 
lllai7>F112a £*SWtt«fi«fcS 1 - 1 , 1 
- 2 0iltti3RC>mf7 ^VM0 2 (Di5)?g 1 0 2 

, h l l 2 tf i i o*/ri/-c««W«: 

[0 022] iC5t, llffllt^ 
<h, 5¥ttm«S^ 1 ~ 1 ©*«14IB3 OSM8R3 0 
1 1 1 atci^rT^CfflJEStiii^c, SfttHMJg 
,£1-2 <Z>2»«14IB 3 OSMSIS3 0^7>F1 1 2 a&c 

«ttB3 3^s»tt»ist2 (D±m^mmLx^r^cox\ m 
S W 2 o^icjifs ur ^ c i fc ^ s a -r 

mtf. *^«3^!Pttfltt*2©±iB*«or^*i 
Tii, ilttS3(7)W^ HlO^TnTct^^C, T 
-^t^W«Et»*©<Ti#«ttficaS, C(Dtc&, ;* 
*ftT**F3&«tt< <fc. «3»*r«I©»*F 6 £F0* £ 

^MD >b« tt - f k »« 14M 3 3W K » tf ^ W r * & . 

1 ^CDWJEBSCC^tSttlg 3 D & 

[0 02 3] £/c, I C f 7 7 1 1 1 (D'<— W>V^ 
y h 1 1 2^©B»*»0igT±. ««4M3CDHK3B3 
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0*51fi 1 1 1 a^> Fl 12 a<DK8SKCcfcoT@&tt 
*rS#> ±ffi<D<J:5G£, fflgP3 0CDJS3T#JPg|$3 1 
(5iaiSB3 2) (DJIS t©2feccl8^3tiTl^<D^, 

3isp 3 o <D*Mft*mn o r »ttsi*f 2 cD5t^sp^ta 

*<305»14«»J8^2 1 O(D0*«:J:h^Ttr*>*rSC^ 

[0 0 2 4 ] (»2©SOfiJB«) HI 2», C©«W© 

Ml 3[iil 2©^lB-BBr®iat , *4 0 CCD^ 
JfiJI5!S©!*14*affi^ 1' tt* StCT^-Tcfc^tC, Sfttffli 
«2<DS^2 2 0Bg*^«tetr Ur^0/c^SP2 

2 a _ht^ i (Dmmm±m%:& 0 

JM*Wfctt. WlMS^l' (DUffiiTnTBIl 4^6 

8 *P & cfc 9 . 5*ttBPt* 2 <D«SP 2 2 JgM<Z>BS*SP 
4 4 013 ic^-Tcfc 5 ?iM*feStt*2 ©BS*8W01*S * 

cojaBBMcDWttmaft^i' ccj:n«, 

20 «2(DSgP2 2iC*^gp2 2 a4Wltl^©-C t 

SP2 2a©^:*StClEDr, WttBW5f2«:ieectt3&siffla 

[0025] &mc t<Dmmmmowfemm£& 1 ' 

tcRiT-SSffi©— W*Si^urte<o co^JfiJKSRcoW 

tt«««^l' fe, H3 3tcl»OH5CC^L//tS*ttSP**}K 

^ 0 gp^, HI 5 CD (a) &c^T<fcMC. W3>2' 
*SU 0 OCD^Il 0 0 arttcMt^ifti^ *^BP2 
30 2 a tm?fr<D7 t Fl/vX F 1 0 2 c £^l//d&if ? 
;l/A 1 0 2£HA9ttW£o C<DI®, 7* Fl/^F10 
2 1 0 0O7\ 1 0 0 artCCA^iAtf J: ^CC. *&ft 

7^;vaio2 *m i o o ccteo tfvtz>. ai 

«14BI»JiSXS<!:«»»xe<t*Jlt:, HI 5(D (b) CC 
^-Tcfc^iC, »1taW*2i»«ttB[3i7* FU^F 

io2c i*wi/fc»ftt»g* i ' %st®-r£#, C 

<D^S8t?». 7 + FU^F10 2c^otl^© 
r\ C(D7 * F F 1 0 2 c4iSt^Cit 4 H 

15(c) Gt^Tcfc^C-C. *3gg|J22 a^WU/c5fttm 

[0026] ^fc, comm* ±E*»»««:iKes 

u^>^^A«*fflt»rWtteBW2*«flEL/rtfit^ 
^/c iESSW^JB-rtt, ilttI3OT^13 0af 

50 ^TJbS^^A-CJBfiE-rSCtfe-C**. ±gfi^ 
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MBt&XM:. ±Ua 3 0b <Dmt**-&jt Ltc * 

SP3 0*R}^«:S3EL/fcA5. Ctl{CR3&riafc*t?»3ft 
(,». MSB 3 OOJBtRCCtt. /N^fti'C^ft^^tf. 

±RXM^Sr». BISP3 0©jP;?T£)P£|33 1 
(3itUS|S3 2) ©JI3 t©2fg«:l35ebfc#\ CttJcpg 
It5Ittr«ft<. 1ISI5 3 0©JftST*PgB3 131© 

jis t © 1 ~ 1 o fg©ra©flS{cs^-r sci^rs^ 

Ut, ->t K'??^^ 1 0 30IL1 0 4f/rbT, 

^Xtitttl 3 43$ tt§Ptt 2 ±{Cfi£M"T SCi^T* 
JJB»2©StESSJK!Brt*. SittSW* 2 ©BH^ 
SP©1S 3 £ r-^J 0 >T . tfSSSP 2 2a SrJfcfS b fc#s , 

#2K»urastt*fRiJctt©i£^«cj£D^ «*© 

A# 3*#tt©M^**»JtB-e*-S. 
[0 027] 20 
[ f6W©»* 3 &.±m L < 1^ 0 tcJ: *> ic , c ©#Pj «c 

[0 02 8] * fc. Wt£tt^£©«BIS©3PSttlU¥& 
«&©»#©]««© 1 «~ 1 0 ffitCR^TS CiK<t*)> 

[0029] $hic, w&mt<D££wmm*&7 *> c 
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[El 1 ] <l<DftW<Dm 1 ©IDSfifiK^A^WtttMS 

[02] mi©^mA-A®fMsr-*s 0 

[0 3] »ttaB*t»JS3Jg**-riBXgH-C*4. 
[04] *W4iBBSEIg?jVf)lBISHt?*4. 
[0 5] itJ?I?I£^-rjlRlfI0T'*-2>. 

[06] t&m? i j\,^±icMr>tcw&nMi.m&*m-?m 

[07] 5it4Sm« £ * -C > * - #- if (C ttffl l< fc« =£ 

[08] ^>*-sP-*tf©«ra«%7ivrWrEllI-r*4. 
[0 9] I Cf -;7'iA->-f>yiT7 h i > ^ — 

[010] awiffiii©flB!3asfc*ittw4-4fc»©«3Sia 

[012] C©l6fU§©^2©^JtJf^C*^>^?ftt^ 

[013] 01 2©^tlB-BKIitif.5. 
[014] SS^i0SI^1-¥l0-C* 5. 

[0 1 5 ] »2©ie!tje*{c«saitt«ai«^©aiBfi^ 
ffi*^-rx?i0-c*-5 o 

[0 l 6 ] Se*E©S««^rW»BfffiBir*4. 
[W#©aftBJ] 

3 •••**«•«. 

2 0-ftt&W. 2 1 -ffliJM. 2 2-SSB. 2 2 
a-cfiggg|J. 3 0-SMH5. 3 0 a-TgP®. 3 0 
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F £ - A (##) 2G003 AA07 AD09 AC01 AG03 AG08 
AG12 AG20 AH05 

2G011 AA03 AA15 AA21 AB06 AB08 
AC14 AE01 AE03 AF02 AF07 

5E023 AA05 AA16 BB18 BB21 CC22 
DD26 EE18 EE32 HH05 



